From the Regional Transfusion Service, Manchester SYNOPSIS With eight of 32 sera significantly higher estimations of anti-D concentration were obtained when test cells premodified with bromelin were used instead of bromelin as a reagent added to the reaction manifold. With one serum the difference in estimation, using the two techniques, revealed a ten-fold discrepancy. The consequences of these findings are discussed in relation to the use of the AutoAnalyzer for the quantitation of anti-D.
The technique commonly used for quantitation of anti-D in the AutoAnalyzer employs bromelin solution as a reagent (Rosenfield and Haber, 1966; Moore, 1969; Judd and Jenkins, 1970; Sturgeon and Kaye, 1970) , which is pumped into the reaction manifold with anti-D antiserum, test cells, and the rouleaux-inducing agent. Moore and Hughes-Jones (1970) noted that an occasional serum gave a noticeably higher concentration of anti-D when the test cells were pretreated with bromelin compared with the use of bromelin as an added reagent. Thus the possibility exists that the conditions prevailing in the reaction manifold are not those which will give maximum agglutination of Rh(D)-positive test cells in every instance. Because of the basic importance of obtaining the maximum degree of agglutination for every serum analysed it was considered that this aspect of the method was worthy of further investigation.
Experiments will be described in which the concentration of anti-D has been estimated simultaneously by the use of bromelized test cells and bromelin solution added to the reaction manifold.
Materials and Methods

AUTOMATED METHODS FOR THE DETERMINA-TION OF ANTI-D CONCENTRATION INVOLVING THE SIMULTANEOUS USE OF TWO MANIFOLDS
The basic apparatus, reagents, and method of analysis used for the quantitation of anti-D have been described (Gunson, Phillips, and Stratton, 1972 (Goldsmith, Mourant, and Bangham, 1967) as previously described (Gunson et al, 1972) except that dilutions were prepared using an automatic pipette and the tests were done on six days using three different bromelized test cells. A total of 52 estimations of the working standard were obtained and the mean concentration was found to be 21-3 iu per ml with a standard deviation of 1-4 iu per ml. Thus 95 % of results will lie within ± 2-9 iu per ml (ie, ± 14%). This compares with the value of 22-3 ± 5 9 iu per ml determined for this standard when bromelin is added as a reagent and manual dilutions are used. It was concluded that, although the mean concentration in each instance is similar, the use of the automatic pipette is responsible for the improved 95 % confidence limits, which are the same as those obtained in the investigation of serum DUG described previously (Gunson et al, 1972) , and that the concentration of 21-3 iu per ml probably reflects the correct concentration of the working standard. It was decided, therefore, to assign this value to the standard for all subsequent tests. The probability that eight of 32 results will exceed this value is 3-2 x 10-9, determined by Fisher's 'exact' method for 2 x 2 tables. Thus with these eight antisera, the two methods employed are determining different concentrations of antibody. These sera were tested at dilutions from 1 in 5 to 1 in 400, compared with sera at dilutions of 1 in 5 to 1 in 20 000 for other results.
Seven sera give difference (d) between -14 % and -21 %. Although these differences do not exceed the 99 5 % confidence limits one expects only 1 in 44 results to lie within this range. The difference in these frequencies is statistically significant (p = 0-0084). This suggests that the difference in technique affects other antisera less dramatically than those detailed above, although more work will have to be done to obtain conclusive evidence in an individual serum. Five sera gave differences (d) greater than +14%, which is not statistically significantly different from the 1 in 40 expected (p = 0 057). This result implies that there may be sera whose anti-D concentration is underestimated by the use of bromelized cells. Further work on this aspect is being carried out. Differences (d) between ± 14% lie within 2 standard deviations and could occur by chance in 95 % of tests.
Tests using Rh(D)-negative cells, with either of the two methods above, failed to show differences in OD distinguishable from the baseline.
Discussion
Satisfactory reproducibility of results indicating a precise measure of the degree of agglutination is only one aspect in the assessment of the accuracy of the method for the determination of anti-D concentration. We have shown that it is possible to improve the limits of accuracy from ± 26% when dilutions are prepared manually to ±14% using an automatic pipette (Gunson et al, 1972) . This reduction of error is more than offset by the higher estimates of anti-D concentration which are obtained with certain sera, if bromelized test cells are used instead of bromelin being added as a reagent to the manifold. From a consideration of the theory on which the method is based and the results with Rh(D)-negative test cells the higher result would appear to be the better estimate. It is not surprising that the working standard gives a similar estimate of anti-D concentration by either technique since it comprises a pool of 28 antisera and individual differences will tend to be minimized.
When bromelin is added as a reagent to the manifold, conditions prevail that resemble the one-stage enzyme test, which has been found less sensitive compared with the two-stage enzyme tests for the identification and titration of Rh antibodies (Kissmeyer-Nielson, 1964; Dybkjaer, 1965) . This may be due to protease inhibitors, present in some sera, and the particular susceptibility of certain antibody immunoglobulins to the action of proteolytic enzymes (Stratton and Renton, 1958; Natvig, Kunkel, and Gedda-Dahl, 1967; Gergely, Fudenberg, and van Loghem, 1970) . All the significant differences observed in our tests were the result of a higher value with the bromelized cells, indicating a reduction in antibody activity when bromelin is present. The cause of the observed discrepancies must remain a matter for conjecture at the present time. It is unlikely to be the result of protease inhibitors as we have been able to show that the concentration of anti-D was independent of the dilution at which it was estimated. Interaction of bromelin and antibody molecules, either in solution or on the sensitized cell, cannot be ruled out. Alternatively, due to differences in avidity all antibody molecules may not affect agglutination because the cells are insufficiently bromelized using 0-6% bromelin solution.
From a practical point of view the underestimation of anti-D concentration is important, particularly if this is being determined to predict Rhhaemolytic disease of the newborn. Our findings may explain the comment made by Taswell and Grina (1968) 
